Development of intestinal alkaline sphingomyelinase in rat fetus and newborn rat.
Sphingomyelin metabolism is a novel signal transduction pathway related to cell differentiation, proliferation, and apoptosis. Alkaline sphingomyelinase (alk-SMase) is specifically present in the intestinal tract of many species. The enzyme is important in digestion of dietary sphingomyelin. Milk is the only exogenous source of sphingomyelin for an infant, and digestion of milk sphingomyelin may be important for development of intestinal mucosa. It is unknown whether alk-SMase is present before birth and whether it changes after birth and during the suckling period. We studied activities, expression, and distribution of alk-SMase in rat fetus and newborn. The changes of acid and neutral SMase as well as alkaline phosphatase were analyzed for comparison. Little activity of alk-SMase was identified up to gestation day 20, but increased 10 times during the following 2 d. After birth, the activity continued to increase during the following 4 wk. Western blot using IgY antibody against rat alk-SMase failed to identify the enzyme at gestation day 20 but clearly showed the protein at day 22. The distribution pattern of the enzyme along the intestinal tract in fetus was largely the same as in adult animals, but became more pronounced after birth. Short-term weaning had no effect on alk-SMase activity. The activities of acid and neutral SMase were high at gestation day 20 and decreased significantly before birth. The changes of alk-SMase also differed from those of alkaline phosphatase, another brush border enzyme. Thus, we conclude that alk-SMase is rapidly expressed during the last days of gestation and that the newborn rat acquires the ability to digest milk sphingomyelin early in life.